1/14 



I 




E 

CO 



r 



— t— _ 



~i 

oo 



CD 

CJ> -O 
UJ O 



I 

▼ 



o e 



CO 

o 



^ — 



CO 

o 



CO 



LO 



.CO 



04 



3\ 



4> ?tr- 



CJ> 
CD 



CD 



<D 



O 



__ I 



2/14 



20 



enable 



^32 J 



31 



14 



FWD 



^33 



VCO 



PD 



SPA 
(VCD) 



► — 



r(t) 



-^-►20 



15 CLK 1 



"7 

34 



20 

▲ 



ADC y 


— ( 


>— 










BRC 








n,2 





CLK REF 



r 'i,2 



13 



16 



Fig.2 




Fig.4 



ISI-Trellis, M=2 



4/14 



I i-1 I 




V v A v ' 

1-1 S i \ 

51 52 



Brauch-Metric 

BM^r^) = BM(b, ri ) + BM(b,r 2 ) 
BM^r^) = BMjQkrj) + BM 2 (b,r l5 r 2 ) 
BM^^j) = BM(b,r l5 r 2 ) 
BM tot (b,r l5 r 2 ) = BM^b,^) + BM 2 (b,R(rj),r 2 ) 

Fig.5 



5/14 



61 



channel state 
b 




\ quantized data ^ or r 2 


0 


1 


2 


3 


4 


5 


6 


7 


b(0)=000 


f(0,0) 


f(0,l) 


f(0,2) 


f(0,3) 


f(0,4) 


f(0,5) 


f(0,6) 


f(0,7) 


b(l)=001 


f(l,0) 


f(U) 


f(l,2) 


f(l,3) 


f(M) 


f(l,5) 


f(l,6) 


f(U) 


b(2)=010 


f(2,0) 


f(2,l) 


f(2,2) 


f(2,3) 


f(2,4) 


f(2,5) 


f(2,6) 


f(2,7) 


b(3)=011 


f(3,0) 


f(3,l) 


f(3,2) 


f(3,3) 


f(3,4) 


f(3,5) 


f(3,6) 


f(3,7) 


b(4)=100 


f(4,0) 


f(4,l) 


f(4,2) 


f(4,3) 


f(4,4) 


f(4,5) 


f(4,6) 


f(4,7) 


b(5)=101 


f(5,0) 


f(5,l) 


f(5,2) 


f(5,3) 


f(5,4) 


f(5,5) 


f(5,6) 


f(5,7) 


b(6)=l 10 


f(6,0) 


f(6,l) 


f(6,2) 


f(6,3) 


f(6,4) 


f(6,5) 


f(6,6) 


f(6,7) 


1 b(7)=l 1 1 


f(7,0) 


f(7,l) 


f(7,2) 


f(7,3) 


f(7,4) 


f(7,5) 


f(7,6) 


f(7,7) 



62 




Fig. 6 



6/14 



channel 
state b 


/ quantized data or r 2 


0 


^ 1 


2 


3 


4 


5 


6 


7 


b(0) 


BM(0,0) 


BM(0,1) 


BM(0,2) 


BM(0,3) 


BM(0,4) 


BM(0,5) 


BM(0,6) 


BM(0,7) 


Ml) 


BM(1,0) 


BM(1,1) 


BM(1,2) 


BM(13) 


BM(1,4) 


BM(1,5) 


BM(1,6) 


BM(1,7) 


b(2) 


BM(2,0) 


BM(2,1) 


BM(2,2) 


BM(23) 


BM(2,4) 


BM(2,5) 


BM(2,6) 


BM(2,7) 


b(3) 


BM(3,0) 


BM(3,1) 


BM(3,2) 


BM(33) 


BM(3,4) 


BM(3,5) 


BM(3,6) 


BM(3,7) 


b(4) 


BM(4,0) 


BM(4,1) 


BM(4,2) 


BM(43) 


BM(4,4) 


BM(4,5) 


BM(4,6) 


BM(4,7) 


b(5) 


BM(5,0) 


BM(5,1) 


BM(5,2) 


BM(53) 


BM(5,4) 


BM(5,5) 


BM(5,6) 


BM(5,7) 


b(6) 


BM(6,0) 


BM(6,1) 


BM(6,2) 


BM(63) 


BM(6,4) 


BM(6,5) 


614(6,6) 


BM(6,7) 


b(7) / 


BM(7,0) 


BM(7,1) 


BM(7,2) 


BM(73) 


BM(7,4) 




BM(7,6) 


BM(7,7) 



62 V 

^—64 



BM tot (b,r l5 r 2 ) = BM(b,r 1 )+BM(b,r 2 ) 



Rg.7 



7/14 



'65 



channel state b 


f quantized data rj 


\ 0 




r l 




7 


b 0 =000 


BM^O.O) 








BM^O.7) 
















BM^^O) 




BM^s.rj) 




BM^s.7) 














b 7 =lll / 


BM^O) 




BMi, ri ) 






Rg.8 ^-6^^-67 ^ 66 



channel 
state b 


Quantized data r 2 , BM 2 conditioned on rj=l 






r 2 




7 


b 0 =000 


BM 2 (0,r p 0) 




BM 2 (0,rj, r 2 ) 




BM 2 (0,r l5 7) 








• • • 








BM 2 (s, ri ,0) 




BM 2 (s,rj, r 2 ) 




BM 2 (s,r l5 7) 














b 7 =l 1/1 


BM 2 (7, riJ 0) 




BM 2 (7,r 1 ,r 2 ) 




BM 2 (7,r l5 7) 


1 1 X R? v\ X ■ 68 



BM tot (b,r p r 2 ) = BM^,^) + BM 2 (b,r l5 r 2 ) 

Fig.9 




8/14 



1 1 

channel 
state b 


(Quantized data r 2 , BM conditioned on rj=l 








• • • 


7 


b 0 =000 


BM(0,r l5 0) 




BM(0,r ls r 2 ) 




BM(0,r l5 7) 


• • • 


• • • 




• • • 








BM(s,r 1} 0) 




BM(s,rj,r 2 ) 




BM(s,r p 7) 








• • • 




• • • 


b 7 =lll 

/ 


BM(7,r 1 ,0) 




BM(7,r,, r 2 ) 




BM(7,r l5 7) 


SH 1 


i ' 



62 



BM^Ckrj,^) = BM(b,r l5 r 2 ) 




Fig. 10 



9/14 



67 



channel 
state b 


Quantized data r 2 , BM 2 conditioned on R(rj)=l 






r 2 




7 


b 0 =000 


BM 2 (0,R(r 1 ),0) 




BM 2 (0,R( ri ),r 2 ) 




BM 2 (0,R( ri ),7) 














h 


BM 2 (s,R(r 1 ),0) 




BM^R^),^) 




BM 2 (s,R( ri ),7) 














b 7 =lll 


BM 2 (7,R( ri ),0) 








BM 2 (7,R( ri ),7) 



62 



72 



—73 



BM tot (b,r 1 ,r 2 ) = BM 1 (b > r 1 )+BM 2 (b I R(r 1 ),r 2 ) 



Fig. 11 



10/14 



count events, 
obtain counts: 
c(b,r); 

QjCfer,). c 2 (fe,r r r 2 ); 
ctb,^,^); or 
OjOi.tj), c 2 (fe,R(r 1 ),r 2 ); 



-81 



Fit model distribution to counts 
- truncated Gaussian distribution 
-truncated Chi-Square distribution 



~82 



calculate model value for 
each count by evaluating 
model distribution 



-83 



each branch metric= 
ln(corresponding model values) 



~84 



Fig. 12 



11/14 



period 



count events 



calculate 
branch 
metries 



171 



u 



Ckfen,r2) 



I k+1 
I 

174| 

;|181 
^ / ) c| <+ i(b,n,r2) 



k+2 



184' 



191 



using 

172 172 
173 





using BM^-i 

182 182 
183 



^| /c|<+2(b,H,r2) ^ 
using BM k 



I 



BM|(-i=... |a) BM|(=ln(c|() 




jb) BM k =(BM k - r F)+(ln(c k ))-(F-1) 
Ic) BM k =ln((c k -l-F)+ck-(F-1)) 



time 



Fig. 13 



K0 + 




Fig.U 



12/14 



O i- O O t- 

O O T- T- T- 
O O O T- T- 

□ 1111 



o 



a> 



to 
O 

O) 

c 

■ mm 

CO 

to 




O lO O 
CO CM CM 

CD CD CD CD 



0) 
.3 

Q. 

E 

CO 

</) 
■a 

<D 
b N 
+-» 
C 
CO 



Aouenbejj 3A;;e|au 



13/14 



Start 
i 



-201 



provide a number of models: 
1st BM set 
2nd BM set 

nth BM set 
Z3= 



-202 



i=1 
HI 



-203 



initialize with ith BM set 
i 



-204 



update BM set 



-205 



yes 




yes 



-208 

'correlations yes 
o.k. ? 



Fig. 16 



14/14 



L__ 

1 









<D 


o -o 


UJ 


O 




O 
















r 






o 




=3 




o 


I 





CO 

c 
o 



I ° 



-OOP 




